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Geophysical  parameters,  ground  station  observations,  aurora,  meteoroloqy,  sun 
moon,  magnetic,  photometer.  All  Sky  came-e,  rlometer,  ionosonde,  television 
radar,  ‘oo!c  angles 
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An  Honest  John  Nike  Javelin  rocket  was  launched  at  06:33:09  UT  cn  March  11 

il:/?"1  f1at  Re:earch  R°cket  Range.  This  rocket  reached  an  apogee’ 

altitude  of  183.1  km  with  a total  flight  time  qreater  than  370  seconds  ' The 
payload  was  successfully  recovered.  The  rocket  was  launched  into  the  eastward 
electrojet  and  penetrated  into  the  region  between  the  eastward  and  westward 
electrojets  thirty  minutes  prior  to  an  800y  negative  bay  In  H at  College.  The 
sky  at  Poker  Fla*  was  partly  cloudy;  at  Fort  Yukon  mostly  clear,  and  at  Ester_ 
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20— Dome  completely  overcast.  No  meridian  scanning  photometer  data  were 
/obtained  at  Ester  Dome  and  a camera  malfunction  at  Ft.  Yukon  makes  data 
analysis  difficult  although  analog  tape  data  are  available  If  a more 
detailed  study  of  this  event  warrants  the  additional  effort.  All  sky 
camera  data  does  permit  a description  of  the  general  auroral  activity 
during  this  event. 
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The  PF-HF-NJ-90  rocket  launched  06: 33: OS  UT,  Kerch  11,  1975,  tra- 
versed an  auroral  rayed  arc  as  seen  from  Poker  Flat  and  Ft.  Yukon.  The 
aurora  remained  relatively  stable  during  the  rocket  flight,  but  small 
scale  changes  occurred  within  the  arc.  The  general  situation  appears  to 
be  that  the  rocket  was  launched  into  the  eastward  electrojet  and  traversed 
the  region  between  the  eastward  and  westward  electrojets  poleward  of  the 
high  energy  electron  trapping  boundary.  A more  detailed  analysis  of  the 
ground  data,  although  hampered  by  cloudy  skies  at  all  sites,  could  be 
made  to  help  evaluate  the  on-board  rocket  data. 


PREFACE 


The  High  Altitude  Effects  Simulation  (HAES)  Program  sponsored  by  the  n»f— 1— . 
Nuclear  Agency  since  the  early  1970  time  period,  comprises  several  grotgrtags 
of  separate,  but  interrelated  technical  activities,  e.  g. , ICECAP  (hifrared 
Chemistry  Experiments— Coordinated  Auroral  Program).  Each  of  the  latter 
have  the  common  objective  of  providing  information  ascertained  ns  oastsitlal  for 
the  development  and  validation  of  predictive  computer  codes  designed  for  use 
with  high  priority  DoD  radar,  communications,  and  optical  defensive  systems. 

Since  foe  inception  of  the  HAES  Program,  significant  achievements  and  results 
have  been  described  in  reports  published  by  Dt  A,  participating  service 
laboratories,  and  supportive  organizations,  hi  erder  to  provide  greater  visibility 
for  such  information  and  enhance  its  timely  applications,  significant  reports 
published  since  early  calendar  1974  shall  be  identified  with  an  assigned  HAES 
serial  number  and  foe  appropriate  activity  acronym  (e.g. , ICECAP)  aa  part  of 
foe  report  title.  A complete  and  current  bibliography  of  all  HAES  reports  issued 
prior  to  and  subsequent  to  HAES  Report  No.  1 dated  5 February  1974  entitled, 
"Rocket  Launch  of  an  SWIR  Spectrometer  into  an  Aurora  (ICECAP  72), " AFCRL 
Environmental  Research  Paper  No.  466,  Is  maintained  and  available  on  request 
from  DASIAC,  DoD  Nuclear  Information  and  Analysis  Center,  616  State  Street, 
Santa  Barbara,  California  93102,  Telephone:  (805)  965-0551. 


This  report,  which  ’a  the  fifth  report  under  DNA  Contract  F19628-74C-0188 
is  the  S6th  report  in  the  HAES  aeries  and  covers  technical  activities  performed 
during  the  period  August  through  November  1975.  The  purpose  of  the  work  herein 
is  to  provide  a geophysical  description  of  the  auroral  and  geomagnetic  environment 
during  the  launch  of  ICE  C A I rocket  PF-HJ-NJ-90  (IC511. 21-1A);  to  assist  In 
interpretation  of  the  primary  measurements  obtained  by  the  sensors  onboard 
this  specific  experimental  payload. 
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INTRODUCTION 

This  report  describes  the  general  auroral  activity  associated  with 
the  launch  of  rocket  PF-HJ-N0-90  on  UT  March  11,  1975  at  Poker  Flat 
Research  Range.  Included  In  this  report  are  peripheral  data  pertinent 
to  the  launch,  atmospheric  meteorology  and  ground  station  Instrumenta- 
tion operation. 

The  format  Is  arranged  In  sections  to  facilitate  locating  specific 
Information  on  the  various  types  of  data  and  instruments  that  were  In 
operation.  Explanatory  material  Is  included  with  each  section  for 
completeness. 

The  summary  that  is  presented  pertains  only  to  the  description  of 
the  geomagnetic  activity  and  our  evaluation  of  the  usefulness  in  pro- 
ceeding to  detailed  absolute  intensity  and  high  time  resolution  studies 
of  the  available  ground  based  data. 
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Section  1 - Launch  Parameters 

This  section  reviews  all  of  the  pertinent  details  known  at  the  time 
of  the  preparation  of  this  report  on  the  launch  parameters  of  the  vehicle. 

The  specific  details  of  the  launch  are  listed  In  Table  1. 

TABLE  1 Launch  Resume 

Vehicle  Type Honest  John- Nike  Javelin 

Poker  Flat  Research  Range  Vehicle  Code  Number — PF-HJ-NJ-90 

NASA  or  other  Vehicle  Code  Number 1C511 . 21  - 1 A 

Launch  Date  and  Time — UT  March  11,  1975  06:33:09 


Launch  Azimuth  predicted,  (actual  setting)  45,  (3?. 5) 

QE  predicted,  (actual  setting)  83.5,  (84.1) 

Apogee  Altitude  predicted,  (actual)  200  km,  (182.6  km) 

Apogee  Time  predicted,  (actual)  (225  sec) 

Impact  Range  predicted,  (actual)  162  km,  (148.81  km) 

Impact  Azimuth  predicted,  (actual)  45,  (46.75) 

Impact  Time  predicted,  (actual)  (434  sec)  recovery  payload 
Payload  Weight 340  lbs. 


Table  2 lists  the  rocket  and  field  line  observation  angles  obtained 
from  the  trajectory  supplied  by  Space  Data  Corporation.  Listed  in  10 
second  steps  in  time  after  the  launch  (T+0)  are  the  Azimuth  and  Eleva- 
tion angles  to  the  vehicle  and  to  the  100  km  intercept  point  along  the 
field  line  through  the  rocket  as  seen  from  Poker  Flat,  Ft.  Yukon  and 
Ester  Dome.  The  magnetic  field  model  used  in  this  calculation  Is  the 
Pogo  10-65  internal  field  model.  The  altitude  cf  the  rocket  is  also 
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Section  2 - Meteorological  Data 

The  weather  summaries  are  given  In  Table  3.  The  data  are  obtained 
from  either  station  logs,  ASC  data,  or  weather  bureau  records.  Also 
Included  In  Table  4 (next  page)  are  the  complete  3 hour  climatology  data 
for  the  month  of  March  at  the  U.  S.  Weather  Bureau  Station  at  the  Fair- 
banks International  Airport. 

TABLE  3 Weather  Summary  March  11,  1975 


Time  (UT) 

Ester 

Dome 

Poker 

Flat 

Ft. 

Vukon 

Mould 

Bay 

Sachs 

Harbor 

Inuvlk 

05 

Partly 

Cloudy 

Partly 

Cloudy 

Clear 

Clear 

Clear 

06 

Cloudy 

Partly 

Cloudy 

Scattered  Clear 
Clouds 

NO 

Clear 

07 

Cloudy 

Cloudy 

Partly 

Cloudy 

Clear 

DATA 

Clear 

08 

Cloudy 

Cloudy 

Cloudy 

Clear 

FOR 

Clear 

09 

Cloudy 

Cloudy 

Partly 

Cloudy 

Clfcar 

THIS 

Clear 

10 

Clear 

Clear 

Partly 

Cloudy 

Clear 

TIME 

Clear 

11 

Clear 

Clear 

Clear 

Clear 

Clear 

12 

Clear 

Clear 

Clear 

Clear 

Clear 

Table  5 gives  the  wind  parameters  at  Poker  Flat  at  the  time  of 
launch. 

TABLE  5 Wind  Data  at  Launch 
Surface  Wind  Velocity  2.0  m/s  Az  140.4 


Ballistic  Wind  Velocity  4.1  m/s  Az  108.4 
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TABLE  4 .-Hour  Climatological  Data,  March  1975 


NO'tS 

CfltlMO  COl.!*"** 

U**l  11  I l-'MH 


utatH(«  tOiu’*- 

a » )«**!«»  ''* 

1 t..l  V I «. 

>i  ’.J  Ml  ' 

*.  DlltS 

y„  i<  mi  * * 

i «| » / 1 • «“l*i 
•*»://  \ 

.*  * i /;  v.  •;*  I / / 1 1 

S"* 

V)M  '‘Ml  *,i 
i > ; r i t a 

• * ■ mim  •••  v»  •* 

VlM  V 

lb  Ilf  I'l  I I I t *» 

M tHl I L 
I f *j>; 

I I lfl  *••• . 

»,«■  MmI.iV)  I IV. 
l|',  IK  Dm  I Mi  Hu  <1 
•IN  H-  ‘ 

•iw  iii 

*»  «■.  omini;  v«mi 

M Mf»?t 

U 


Ml  NO  COl.ltf»N»- 

([•I  i i n». . i.fc*  r nt* 

«•  l-.H  rnr  4|N  i «.:jN  I.  'NDI  - 

»*i»r?  1*4  *»v»  ?f  n ('■.•ft  j 

4»'N  »M-i|  I . TN 

• nw  firi* . :♦»•!*  5ini»H,  / » 
f 'if . i :r  in 
* Ml  l > |'*N  1 U-N  IMJ1  ■ 
Cmifi 

■>»(  fj  tv  » .*•*'  "rt7  IN  ►**•'*74 
«WlU*M  » *•  '•  • 1*  *3  f.» Nvl»* 
*0  *-C.A. 


4 


mmsm  i»-  If'.'-hlT  - [SS55SISI  S r ~ SSESSS! rSS  ?S5533RKS553K£A3C3SB33flEB^B3E  53B8ZBT?  SBSK  * 


Figure  1 shows  the  Poker  Flat  Rocket  Sounding  data  on  temperature  up  to 
60  km  for  the  night  of  March  11,  1975.  Launch  of  the  meteorological 
rocket  was  at  0317  UT. 

Examination  of  the  ground  station  data  shows  that  Ester  Dome  vls 
cloudy  during  the  rocket  flight.  Poker  Flat  was  partly  cloudy  and  Ft. 
Yukon  was  mostly  clear  during  the  launch  of  this  rocket,  but  clouded  up 
soon  afterwards.  Thus,  only  Ft.  Yukon  can  be  used  for  photometric  data, 
and  even  then  only  partially.  Due  to  cloudy  skies,  the  Ester  Dome 
optical  data  Is  not  useable.  Because  of  mechanical  problems  with  the 
recording  camera  of  the  meridian  scanning  photometer  system  at  Ft. 

Yukon  no  data  was  obtained  except  on  an  analog  tape  recorder  which 
increases  the  complexity  of  obtaining  photometric  values  for  this  event. 
However,  all  sky  camera  data  at  both  Ft.  Yukon  and  Poker  Flat  are  use- 
able  for  the  general  description  of  the  auroral  activity  surrounding  the 
launch  of  PF-HJ-NJ-90. 
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Section  3 - Solar  and  Lunar  Data 

Table  6 Is  a list  of  tte  geographic  azimuth  and  elevation  angles  of 
the  sun  with  respect  tr  the  trui.  horizon  on  March  11,  1975  for  Pcker 

i 

Flat. 


TABLE  6 Solar  Azimuth  and  Elevation 
Station  Location  Lat  - 65.13  Long  ■ 147.48 


UT  Time 

Azimuth 

Elevation 

0000 

211.46 

17.4256 

0100 

226.445 

13.4814 

0200 

240. 799 

6.42C91 

0300 

254.661 

2.61585 

0400 

268.285 

- 3.59442 

0500 

281 . 934 

- 9.84908 

0600 

296.083 

-15.7854 

0700 

310.871 

-21.0224 

0800 

326.519 

-25.1646 

0900 

342.989 

-27.8362 

1000 

359.971 

-28.7538 

1100 

16.9487 

-27.81 

1200 

33.4092 

-25.1128 

1300 

49.044 

-20.9456 

1400 

63.8166 

-15.6835 

1500 

77.9008 

- 9.7211 

1600 

91.5855 

- 3.43793 

1700 

105.199 

2.80451 

1800 

119.056 

8.65142 

1900 

133.412 

13.7461 

2000 

148.412 

17.7335 

2100 

164.021 

20.2907 

2200 

180.008 

21.1826 

230C 

195.998 

20.3216 

2400 

211.618 

17.7942 

Table  7 is  a list  of  the  geographic  azimuth  and  the  elevation 
angles  of  the  moon  with  respect  to  the  true  horizon  for  Poker  Flat 
during  March  11,  1975. 
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TABLE  7 Lunar  Azimuth  and  Elevation 


Station  Location  Lat  ■ 65,13  Long 


UT  Time 

Azimuth 

0000 

232.098 

0100 

245.704 

0200 

259.704 

0300 

272.286 

0400 

285.799 

0500 

299.851 

0600 

314.683 

0700 

330.401 

0800 

346.877 

0900 

3.72331 

1900 

20.3976 

1100 

36.4244 

1200 

51.5635 

1300 

65.8333 

1400 

79.4338 

1500 

92.6521 

1600 

105.802 

1700 

119.18 

1800 

133.028 

1900 

147.49 

2000 

162.557 

2100 

178.C42 

2200 

193.615 

2300 

208.921 

2400 

22’. 705 

147.48 

Elevation 

7.99178 
2.91675 

- 2.75219  1 

- 8.69215  i 

-14.5735  } 

-20.0503 

-24.7545  j 

-28.3074 

-30.3637  1 

-30.6888  i 

-29.2325  I 

-26.1453  1 

-21.7241  j 

-16.3302  \ 

-10.3287  J 

- 4.06496 
2.13464 
7.95099 

13.0619  l 

17.1459  \ 

19.9056 
21.1141 
20.669 
18.6225 
15.1684 


Section  4 - Magnetic  Data  and  Indices 

The  magnetometer  data  from  the  stations  listed  In  Table  8 


TABLE  8 Location  of  Magnetic  Observatories 
Geographic  Invariant 


Location 

Latitude 

Longitude 

Latitude 

Longitude 

L 

Pt.  Barrow 

N 71.60 

W 156.4 

N 66.9 

W 109.35 

8.47 

Ft.  Yukon 

N 66.57 

W 145.25 

N 66.9 

W 95.3 

6.50 

College 

N 64.87 

W 147.80 

N 64.75 

W 95.7 

5.49 

are  presented  In  Figure  2a  on  the  same  time  and  magnitude  scale  for  each 
of  the  three  components  of  the  magnetic  field.  The  time  cf  the  rocket 
launch  Is  Indicated  by  a vertical  line.  The  launch  occurred  30  m'nutes 
prior  to  an  800y  negative  bay  In  H at  College.  Figure  2b  Is  the  magneto- 
meter data  expanded  around  launch  time. 

Figure  2c  presents  the  magnetometer  data  In  terms  of  variations  of 
the  magnitude  of  Z and  H components  with  latitude.  These  data  Indicate 
that  the  eastward  auroral  electrojet  prior,  during  and  shortly  after  the 
launch,  occurred  In  a region  south  of  College  with  a westward  electro jet 
north  of  Ft.  Yukon.  During  this  period  the  pattern  moved  slightly 
equatorw&rd  keeping  the  same  general  configuration.  The  magnitude  of 
the  current  density  to  a first  approximation  («  sheet  current)  In  Amp/km 
is  the  same  numerical  value  as  the  H component  magnitude  In  gamma.  The 
actual  value  may  be  as  much  as  two  or  more  times  that  deduced  from  the 
magnitude  of  the  magnetometer  data  but  the  temporal  variation  will  be 
similar. 

Figure  3 shows  the  total  K Index,  planetary  Kp  index  and  DST  values 
for  UT,  March  11,  1975.  During  the  rocket  "light,  Kp  and  K were  5 and 
6,  respectively. 
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Figure  2b  High  Tine  Resolution  Magnetometer  Data  from  Various  Locations 
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Figure  2c  Variation  of  the  Z and  H Magnetic  Components 
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The  Men  v*1ue  of  DST  during  four  hours  following  the  leunch  of 
this  rocket  was  -45?  in  e general  decreasing  negative  trend  for  DST. 

Figure  4 shows  the  position  of  the  trapping  boundary  before  and 
after  substom  activity  at  various  DST  levels.  At  DST  values  of  -40 
to  -45?  s which  occurred  during  this  flight*  the  trapping  boundary  was 
probably  south  of  Poker  Flat;  thus*  the  rocket  probably  traversed  the 
region  poleward  of  this  boundary.  It  appears  that  the  rocket  was  pri- 
marily In  or  just  poleward  of  the  eastward  electrojet  and  sampled  the 
region  between  the  eastward  and  westward  electrojets.  NOAA  50  NHz  radar 
data  from  Anchorage*  Alaska,  If  available,  could  further  clarify  the 
picture.  A further  discussion  of  this  type  of  magnetic  disturbance, 
associated  with  the  subs to na  picture  and  particle  effects,  can  be  found 
in  the  description  of  Polar  and  Magnetospherlc  Substorms,  In  the  book  by 
Akasofu,  1968. 
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Section  5 - Radar  Observations 

During  this  period  In  the  spring  of  1975  the  50  MHz  NOAA  radar  at 
Anchorage  was  In  operation  on  a routine  basis.  Resumes  of  their  data. 
Instrumentation,  «nd  operational  details  are  available  from  NOAA  In 
Boulder,  Colorado.  However,  no  data  are  available  for  the  period  + 15 
minutes  around  launch. 

In  addition,  data  from  the  Chatanlka  Incoherent  Scatter  radar  are 
also  available  from  SRI. 

Any  detailed  study  of  the  rocket  data  should  Incorporate  a detailed 
examination  of  the  available  radar  data.  It  is  particularly  appl  rable 
to  the  spatial  structure  of  electron  density  Irregularities,  electric 
fields,  neutral  winds,  and  spatial  and  temporal  dynamics  of  the  particle 
precipitation. 
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Section  6 - All  Sky  Camera  Observations 
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Table  9 lists  the  station?  from  which  either  16mm  or  35mm  all  sky 
camera  and  other  Instrument  data  are  available  during  the  period  of 
interest  on  March  11,  1975.  The  auroral  data  quality  from  each  site 
depends  on  the  cloud  coverage  as  indicated  in  Section  2. 

Figure  5 is  a composite  of  35mm  all  sky  camera  photographs  for  the 
period  prior  to,  during  and  after  the  launch  of  PF-HJ-NJ-90.  Figure  6 
is  a composite  of  35mm  all  sky  camera  photographs  during  launch. 

The  stations  used  were  Ft.  Yukon  and  Poker  Flat.  Time  in  UT  as 


well  as  in  seconds  (or  minutes)  with  respect  to  launch  are  Indicated  on 
each  print. 

From  these  photographs  and  a review  of  all  of  the  data  available, 

we  describe  the  general  auroral  situation  covering  this  rocket  launch. 

TABLE  9 Geophysical  Instruments  Operating 
March  11,  1975 


Chatanika 

Incoh.  Scat.  Radar  - 00:13-19:50  UT 
35ASC  - 04:58-15:04  UT 
16ASC  - Continuous 


Fort  Yukon 

MSP  - 06:11-09:30  UT 
35ASC  - 06:07-09:30  UT 
16ASC  - Continuous 
Rlometer  - Continuous 
Magnetometer  - Continuous 

Poker  Flat 

TV  - C6:23-?  UT 
Magnetometer  - Continuous 
Riometer  - Continuous 


Ester  Dome 

MSP  - 06:10-09:30  UT 
35ASC  - 06:32-09:30  UT 
16ASC  - Murphy  Dome-Continuous 
Hg  Backscatter  - Continuous 

College 

Rlometer  - Continuous 
Magnetometer  - Continuous 
Ebert  Spectrophotometer  - 0530-12:30  UT 
Zenith  photometer  - 05:30-12:30  UT 
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Ft.  Yukon  All  Sky  Camera  Data 


35cm  ASC  data  Initially  shows  a stable  bright  (IBC  II  to 
III)  rayed  arc  In  the  south  (60*  zenith  angle)  with 
another  weak  arc  (IBC  I)  In  the  north  (60*  zenith  angle). 

Auroral  activity  has  remained  stable  with  the  northern 
arc  moving  to  45*  zenith  angle.  The  southern  arc  has 
remained  stable  at  60°  zenith  angle. 

Continuation  of  same  pattern. 

Arcs  In  both  south  and  north  have  decreased  In  Intensity 
considerably  (IBC  I),  but  have  remained  In  the  same 
location  as  seen  from  Ft.  Yukon. 

Rayed  arcs  (IBC  II)  are  located  at  60*  and  45*  south  of 
the  zenith  with  a weak  diffuse  arc  (IBC  I)  20*  north  of 
the  zenith. 

Single  arc  In  south  (IBC  1+)  (60*  zenith  angle),  another 
arc  (IBC  I)  In  the  geographic  zenith  of  Ft.  Yukon. 

Aurora  appears  weaker  In  south  * 60*. 

Aurora  In  south  begins  to  get  very  bright.  It  Is  now 
obvious  that  clouds  obscure  the  aurora  In  south.  However 
at  this  time  the  aurora  Is  so  bright  It  shows  through  the 
clouds. 

Whole  sky  over  Ft.  Yukon  Is  very  bright  through  overcast 
sky. 

Aurora  increases  and  decreases  over  cloudy  skies  for 
rest  of  the  night.  Data  stop  at  £ 0930  at  Ft.  Yukon. 


Poker  Flat  All  Sky  Camera  Data 

Aurora  barely  visible  through  clouds. 

Clouds  thinning  and  auroral  arc  overhead  becoming 
visible. 

Bright  arc  north  of  zenith  with  thin  narrow  arc  In 
magnetic  zenith. 

Bright  arc  still  north  of  zenith,  thin  multiple  arcs 
In  south,  sky  still  cloudy. 

Sky  somewhat  clearer,  arc  north  of  zenith  quite  bright. 
Aurora  and  clouds  Intermixed. 

Bright  aurora  and  cloudy  sky  continued  until  data  stop 
at  0930. 
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Section  7 - Meridian  Scanning  Photometer 

Meridian  scanning  photometers  *-»re  operated  at  Ester  Dome  and  Ft. 
Yukon  during  this  rocket  launch.  However,  clouds  at  Ester  Dome  prevent 
an>  use  of  these  data.  The  data  recording  camera  at  Ft.  Yukon  failed 
during  this  launch;  however,  a back-up  analog  tape  recorder  was  In  ?ise 
and  did  record  useable  photometric  data.  Because  of  the  dlfflcu'i  In 
using  these  analog  tape  records,  no  photometric  data  are  Included  In 
this  report.  A further  detailed  study  of  this  event  could  warrent  the 
reduction  of  these  data  from  Ft.  Yukon.  However,  tne  scattered  clouds 
at  the  beginning  and  Increasing  cloudiness  during  the  event  may  make 
absolute  Intensities  Inaccurate. 
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Section  8 - Televlsln  Coverage 

No  television  date  from  Ester  Done  were  obtained  during  this  rocket 
launch. 


iWffinieiiimf  Hjfijfla  r V1-  initfifi rTiiiiilffliTi  rfthTi 
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Section  9 - Ri erne ter  Data 

Rlometers  are  operated  nt  Ft.  Yukon  and  College.  Absorption  Is 
measured  at  30  MHz.  Figure  7 shows  the  records  from  6:00  to  9:00  UT  on 
March  11,  1975.  There  was  very  little  absorption  during  the  time 
Interval  of  interest  which  Indicates  that  no  extensive  flux  of  high 
energy  particles  were  precipitating  during  this  rocket  flight.  The 
exact  values  of  absorption  are  accurate  to  + 2 db  for  this  level  of 
activity. 
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Figure  7 Riometer  Absorption  from  Poker  Flat  and  Ft.  Yukon 


Section  10  - Ionosonde  Date 

The  Ionosonde  at  College  operates  between  .5  and  20  NHz  at  vertical 
Incidence.  It  requires  approximately  30  seconds  to  sweep  over  the 
complete  frequency  range  and  Is  normally  programed  to  operate  once 
every  15  minutes*  on  the  minute.  Data  for  the  3 periods  closest  to 
launch  are  presented  here.  These  data  Illustrate  typical  sporadic  £% 
signals.  The  fQEs  on  the  three  recordings  represent  peak  electron 
densities  of  1.0  x 10*.  1.8  x 10*  and  0.9  x 10*  electrons/cm3  and  shows 
the  Influence  of  the  bright  arc  which  developed  around  0630  into  which 
rocket  PF-HJ-hU-90  was  launched. 
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Section  11  - DMSP  Satellite  Photographic  Data 

The  Air  Force  weather  DMSP  satellites  record  auroral  activity  on 
nighttime  passes  over  the  auroral  zone.  Me  have  Included  In  Figure  9 
the  closest  satellite  pass  to  the  launch  of  Rocket  PF-HJ-NJ-90.  This 
satellite  pass  crossed  the  equator  at  08:57:30  at  an  east  longitude  of 
176.36°.  A map  of  Alaska  Is  superimposed  on  the  satellite  photograph 
for  orientation  purposes.  Since  this  pass  was  approximately  two  hours 
after  the  launch  of  PF-HJ-N0-90,  It  Is  not  useful  In  assessing  the 
activity  during  this  period  of  Interest  however.  It  does  Indicate  the 
type  of  data  which  could  be  useful  in  future  programs. 
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Figure  9 DHSP  Satellite  Photograph  at  na: 57:30  HT,  March  11,  1975 
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